INTRODUCTION
In cold rolling, the properties of products obtained from hot rolling , eg. mechanical and technical characteristics, are changed by compression between rollers without previous heating of the input.
Cold rolled products are mainly strips and sheets with a high quality surface finish and precise metallurgical properties for use in high specification products.
In 1996 the production of cold rolled strip (sheets and plates) was about 39.6 million tons. [1] . The main producing countries were Germany with about 10.6 million tons, France with 6.3 million tons , Italy with 4.3 , UK with 4.0 million tons and Belgium with 3.8 million tons.
Cold rolled strip industry in the EU is concentrated and fragmented. The largest 10 companies account for 50 % of production while another 140 companies account for the remaining 50 %. Most large companies are located in Germany, which dominates the market with about 57 % of EU production (2.57 million tons in 2012), while the remaining companies are classified as small and medium sized enterprises (see figure 1 and table 1). [2] In 2012 , Germany produced about 45 % of the total cold rolled strip, with 1.9 million tonnes, followed by Italy and France each with a production of 0.9 million tons.
Total production of cold rolled flat products in 2010 was 39.7 million tonnes , represented by 15 EU member states. Production of stainless and electrical sheet mean 2.3 and respectively 1.13 million tons , representing 6.4 % and 3.2 % of the total [3, 4, 5] .
Non-oriented electrical steel cold rolled electrical steel have approximately equal magnetic properties in all directions tape (isotropic materials) and are used for electrical motors and generators , small transformers and other equipment [4, 5 ,6 , 13] .
Electrical steel is the most important soft magnetic material currently used. Its use as an alloy to improve magnetic properties was patented by Sir Robert Hadfield at the end of the century XIX [10, 12, 13, 14] . The continuous development of the industry producing electricity required for steel manufacture with superior properties in order to decrease power dissipation as heat in electric devices to reduce the physical size of the equipment and also to improve their performance.
Most of the electrical energy produced in the entire world is consumed in electrical motors [10, 11, 13, 16, 17, 20] , which are rotating machines that employ nonoriented electrical steels as soft magnetic materials.
MATERIALS AND METHODS
From to brand of steel 5542 are obtained 5 types of electrical steel sheet. They are: M330-35A, M330-50A, M350-50A, M400-50A and M400-65A.
From a sample of 40 rolls we analyzed 10 rolls intended to be processed into quality electrical steel M 400-50A (according to EN 100027-1).
So for mark M 400-50A we have a non-oriented electrical steel magnetic strip with specific losses at 1,5T The study of metallographic structure is important because it gives us information on how to develop on heat treatments, mechanical and thermo, putting into evidence the defects (microporosity, nonmetallic inclusions).
The resultant magnetic proprietes were measured via Epstein testing according IEC 60404-2, with an exciting current frequency of 50 [Hz] at 1,5 T and 1,0 T induction after aging treatment of 225 0 C for 24 hours. Samples for light microscopy observation, were prepared by polishing and etching in 5% Nital. The standard method for characterization of electric steels is the Epstein test. Alternating losses occur predominately along the outer periphery of machine stators and in machine teeth. High frequency losses occur in machine teeth and rotor surfaces. Rotational losses occur at the roots of stator teeth and all along the inner portions of the stator core. At a given induction level, rotational losses may be several times larger than alternating losses. To a lesser extent, rotational losses also occur in the rotors of induction motors due to the difference in rotational velocity between the rotor and the field due to the stator [21] .
Determination of remagnetization losses using Epstein frame, wattmeter method
The Epstein frame consists of four solenoids with the same mechanical and electrical characteristics so as to form the sides of a square. Each solenoid has two windings, made on a non-magnetic insulating casing, a primary (magnetizing) wrapping and a secondary one (measuring). Each coil has two windings, one primary and one secondary. The coils are in the form of a square. Inside the bobbins are placed a number of materials weighing about 2.5 kg each. The sheets are cut into strips, half along the lamination, and the other half perpendicular to the lamination direction to obtain a mean loss.
The average values of the electromagnetic stresses induced in the secondary winding of the Epstein frame at induction values of 1,0 and 1,5 [T], the mean voltage at the secondary winding terminals, the correction of the secondary voltage are determined.
The determined results are considered satisfactory if they meet the condition whic is presented in equation 1:
(
where: P imax = the maximum value indicated by the wattmeter within the determinations string, [W] ; P imin = the minimum value indicated by the wattmeter in the determinations string, [W]; P w = average value of the wattmeter indication string, [W] ; Z = coefficient with values between (1 -2.5).
It is determined the mean values for P W at 1.0 and 1.5 T and are calculate the remagnetization losses.
The microstructure and heat treatment influence over the magnetic loses
Microstructural analysis of electrical cold rolled strip was made for one chemical compositions of electrical steel, namely for example strip A, chemical composition was, according to The cold rolling hot rolled strip suffer 4-5 high passes each pass deformation of 20-25% and a total degree of reduction of 80%. For strip A, rolling finish temperature was 923 0 C.
The strips were subjected to an annealing treatment duplex. Thus, the strips were subjected to recrystallization heat treatment followed by a decarburization treatment.This treatment helps to increase non-oriented grains. [7, 8] Decarburization treatment was conducted at 830 0 C temperature, and the recrystallization at 940 0 C .
Magnetic loss includes hysteresis losses and eddy current losses. They are determined with Epstein frame, at certain induction and frequency. For lot analised frequency measurements were performed at the induction J = 1500 mT and frequency f = 50 Hz .
In Table 3 are shown the characteristics of the nonoriented electrical steel sheet, which has represented the base of research. [10] The cold rolling hot rolled strip suffer 4-5 high passes each pass deformation of 20-25% and a total degree of reduction of 80%. For strip A, rolling finish temperature was 923 0 C. The microstructure of Figure 3 . was obtained after a holding time only 578 seconds . and the particle size was fine . resulting in a size of grain of 45 micrometres and the value of the total loss at 1. For all 10 types of strip thickness. was 0.5 mm strips. measurements were made of the grain size and the magnetic losses. specifice at 1.5T and 1.0T respectively . and the results are presented in Table 3 .
Based on the results summarized in Table 3 in terms of grain size bands analyzed and Loss magnetic at 1.0T and 1.5T . we could draw graphs on the influence of grain size on the total magnetic losses. the 1.0T ( figure  8 ) and 1.5T ( figure 9 ) . Also loss magnetic at 1.0 T and 1.5T increase with increasing concentration of carbon to silicon steel nonoriented electrical steel analyzed. [10] 4. CONCLUSIONS Therefore. it can be concluded that decarburization and annealing steps leading played an important role in the final grain size strip.
If after hot rolling the main constituent was ferrite. after annealing heat treatments besides the main constituent ferrite in the strips studied appear the tertiary cementite with a score of 3/5. Since in both cases were obtained correlation coefficients wich tends to value one . we can say that between the two variables (size of grain and magnetic losses total at 1.0 T and 1.5 T. respectively) there is a linear relationship of positive slope or directly proportional.
The properties required of these steels are a high permeability and induction. low magnetic losses. and low magnetostriction.
Current research aims to increase the performance of the electrotechnical panels used in the range wide frequency. in order to achieve efficient structures of electrical machines. hybrid electric vehicles since being environmentally friendly is one of the essential requirements for the future.
